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Description 



This invention relates generally to color disolav 

n^nh t P ' Xe,S ° f 3 co,or a'Pha-numeric and 
graphic display device. 

n. J" "J*? diSPl3y d6Vices ' each P^e' of the dis- 
P ay includes cells which individually emit the red 

aTarrald" 6 C °" W ° f ^ p2 

are arranged in rows substantially parallel to 1 

horizontal axis and in columns subsLS pa alle! 
to a vertical axis. For alpha-numeric and g^c 
djlay devices, the pixels are comprised oS5 
cells, whereby actuated cells provide lioht and nT 
actuated cells provide no light TlJ 
numenc and graphic displays are produced bv 
selectively actuating the cells require? to pTduce 
he desired d.splay. Displays having one of Z 
three pnmary colors are produced simply by ac 

eiZ f 6 d8Sired C °' 0r ce,,s pixel 
needed to produce the desired pattern For exam 

Pte. when a green display is desired the green 

s"ed olV he PiXe ' S 10 P-^ce the d" 

sired pattern are actuated, while the other cells 

Mh. the pixels remain unactuated. Wh £ " £ 

ceTwil S,mU H ane ° US,y aC,Ua,in 9 8,1 «*ee J£ 
celte within each p,xel, and black, or nearly black 

,s produced w hen none of the cells within a 2 

Z a a n c,u T ^ co,ors a - p^-ed 

multaneously actuating the cells required to pro- 
duce such color. For example, maqenta h nrn 
by simultaneously alating^ red 'and 

Alpha-numeric and graphic display devices re- 

ssrt'^r and ^ 

Accordingly, the pixels are arranged horizontal 
and vertically in rows and columns in ITSwfS 
Produce such fines. However. when eaTh pS s 
composed of three celis, the cells are Callv 

£T vl^ l;; an9U,ar h ^ a » *« «*2 

sWftino the 2" W h ° ri20n,ally without 
column half 3 ' ine - by -' ine or co,u ™-by- 
SST a r " nd Strai9ht ,ines can "ot be pro- 
duced. A linear cell anangement applying sTd 

f^nd'tha, T n fr0m GB - A " 2 180 979 been 
SSkfU 6 aPPearanCe ° f a,pha ™rneric and 
graphic displays can be improved by addino I 

m t to he ^ ^ »° Pr ° Vide 4ona sym 

tess ani S ' H0W6Ver ' Pr0blems "everthe- 

ess anse. because the color of the additional cell 
upsets the color balance of the pixel. Addl aX 
all four cells within a pixel cannot be horizon talv o^ 
Really a«gned; therefore, the produZo^ Z 

, d ' SP ayS reqUifeS the lection of un! 
afigned cells within the pixels, and straight lines 
extending , n all directions cannot be produced 
Because of these difficulties, there is a n ea for^n 
arrangement of the cells within the pixete S 



S f Charac,ers a " d ""e segments 
wnich are the easiest to read and which am th e 

EZZlEf* V"" """"" * « ™ o 
standard viewing distance. An acef»nt*hio u 

tor all colors of alpha-numeric displays The 

In accordance with the invention, a disolav 
dev.ce having an array of multi-cell pixels aZoS 
a ong hori an(J ^ »5£7£ 
*> rangement for the cells comprised in the ofxl Z, 
producing straight vertical and JSS^ 
numeric lines and for producing ^pv^ ^ 1 and 
downwardly sloping a.pha-numeric lines EL Z 
same overall appearance. Each of the p2 Tn 

and 7 J" 911 ' 651 Ce "' 3 bri 9 ht «* • I£?cS 
S L 2 0St T bri9hteSt Ce " and the TrS 
*LZ, ^ SUDStamia "y Parallel to one of the 

onat y aligned with respect to the axes 
3 " In the drawings: 

FIGURE 1 depicts a preferred embodiment of 
the inventive device u ""eni or 

FIGURES 2a through 2h show various arrange- 
ments of cells within the pixels of a d S p? av 

SeTeL'x^? 8 U , deSirab,e appearance °' 
menfSf, f ? reSUlti " 9 ,rom a ce " arrange- 

RGURP Tk ^ ^ °' thS Present Mention. 

the tettL y T. ,h9 deSirab,e ^Pearance of 

Sxe. S 1 t K Whe " 3 firSt cement of 
P>xel cells cons,stent with the invention is uti- 

„ ,etters x ar »d K when another arranqement of 

1 LTf T with the invention is «ET 

i-ibURE 1 shows a portion of a display device 
0 jnoorporating the invention. The display dev ce 
so anaed I 95 3 P,Ura "' ,y °' Pixete 11 which are ar 

mn 9 s EaT"/? Jn *>* co - 
umns. tach of the diypIq h ^ 

s«^- P'xeis n includes four rpfk 

individually identified as R G B *nH w u 1 

55 Wue it th/r 06 tranSm,1S red ,i9ht ' ,he B oell 

white fnhi ?h ni 6 " 9reen ,i9ht and »e W cell 
white light. The R.G. b. W cells are arranged in a 

repetitive pattern in accordance with their luminosit' 
-es. Accordmgly. the white cells are the brTghS 
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the green cells bright, the red cells medium and 
the blue cells darkest. The red and blue cells are 
arranged in an alternating repetitive pattern to form 
the first (top) row of the display. The green and 
white cells are arranged in an alternating repetitive 
pattern to form the second row of the display. 
Accordingly, the first (left) column of the display 
device contains alternate red and green cells, and 
the second column contains alternate blue and 
white cells. The bright (G) and darkest (B) cells are 
diagonally aligned, as are the brightest (W) and 
medium (R). This pattern is repeated across the 
entire surface of the display device 10. This ar- 
rangement of the cells within the pixels 1 1 creates 
the advantages of all diagonally sloping lines hav- 
ing a very similar appearance and of all horizontal 
and vertical lines being straight line segments for 
all graphic or alpha-numeric displays. 

FIGURES 2a through 2h show cell arrange- 
ments which are consistent with the above criteria 
for optimum alpha-numeric displays. In FIGURE 2a, 
the four R, B, G, W cells are arranged as shown in 
FIGURE 1, with the green and white cells horizon- 
tally adjacent and the green and blue cells diag- 
onally aligned. FIGURE 2b is similar to FIGURE 2a, 
in that the green and white cells are aligned in the 
second horizontal row. However, the white and blue 
cells are in the first column, rather than the second 
column. FIGURE 2c shows the bright (green) and 
brightest (white) cells horizontally aligned in the top 
row and the medium (red) and dark (blue) cells 
aligned in the second row. FIGURE 2d is similar to 
FIGURE 2c t except that the white and blue cells 
are in the first column, rather than the second 
column. 

FIGURES 2e to 2h show the cell arrangements 
when the display 10 of FIGURE 1 is rotated 90* . In 
FIGURE 2e f the brightest (W) and bright (G) cells 
are vertically aligned in the right column, and the 
bright (G) and darkest (B) cells again are diagonally 
aligned. FIGURE 2f is similar to FIGURE 2e, but 
the B and W cells are in the top row, rather than 
the bottom row. FIGURE 2g has the G and W cells 
vertically aligned with the W cell in the second row. 
FIGURE 2h is similar to FIGURE 2g, but the W cell 
is in the top row and the G cell is in the second 
row. In all the cell arrangements of FIGURES 2a 
through 2h, the brightest (W) cells and the bright 
(G) cells are either horizontally or vertically aligned, 
while the bright (G) and darkest (B) cells are diag- 
onally aligned. 

There are several advantages to the cell ar- 
rangements shown in FIGURES 2a through 2h. 
First, when white is to be displayed, all four cells 
are actuated, and a very pure white display is 
obtained because of th white contribution of the 
whit cell. Additionally, all upwardly sloping and 
downwardly sloping diagonal lines which ar por- 



tions of alpha-numeric or graphic displays are simi- 
lar in appearance. Also, all horizontal and vertical 
lines are straight and void of any staggering of the 
brightest and bright cells. 

5 The advantages of the arrangements shown in 

FIGURES 2a through 2h can be appreciated from 
FIGURE 3, which does not include any of the 
inventive cell arrangements. In FIGURE 3, the 
green and white cells are diagonally arranged, as 

ro are the red and blue cells. Accordingly, the vertical 
lines, such as the small portions of the letter X and 
the vertical of the letter K, are staggered because 
of the diagonal alignment of the brightest and the 
bright cells. Also, the diagonals which slope down- 

15 wardly from the left to the right have an appear- 
ance which is substantially different from that of the 
diagonals which slope upwardly from the left to the 
right. Accordingly, the diagonal disposition of the 
brightest (W) ceils and the bright (G) cells is disad- 

20 vantageous, because it causes jagged appearing 
vertical and horizontal lines and dissimilar diagonal 
lines. 

FIGURE 4 shows the same letters X and K with 
the brightest (W) and bright (G) cells horizontally 

25 aligned in the top row of pixels and with the me- 
dium (R) and darkest (B) cells horizontally aligned 
in the second row of pixels. Accordingly, the FIG- 
URE 4 illustration could include the cell arrange- 
ment shown in either FIGURE 2c or FIGURE 2d. 

30 The alpha-numeric characters shown in FIGURE 4 
have uniform diagonals sloping in both directions 
and also straight vertical and horizontal lines and, 
thus, are more pleasant to the eye and easier to 
read than the characters of FIGURE 3. The same 

35 pleasing appearance is achieved when the arrange- 
ments of FIGURES 2a and 2b are used with the 
brightest and bright cells in the second horizontal 
row of pixels. 

FIGURE 5 shows the appearance of the same 

40 letters X and K when the cell arrangements shown 
in FIGURES 2g and 2h are used. The vertical 
alignment of the brightest and bright cells results in 
straight and pleasing vertical lines. Additionally, the 
upwardly sloping diagonals have the same appear- 

45 ance as the downwardly sloping diagonals, result- 
ing in a pleasing appearance and easily read char- 
acters. The pleasing, easily read appearance of the 
characters in FIGURE 5 is also realized with the 
cell arrangements shown in FIGURE 2e and 2f, the 

so only difference being that the bright portions of the 
characters lie on the right of each stroke, rather 
than on the left as they do in FIGURE 5. 

The cell arrangements illustrated in FIGURE 1 
and FIGURES 2a through 2h are particularly ad- 

55 vantageous when alpha-numeric and graphic dis- 
plays are to be produc d utilizing bilev I devices. 
With bilevel devices, the individual cells are either 
on or off and no attempt is made to obtain gray 
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scale gradations. Accordingly, the R, B, G W cells 
used with the invention typically are intended tote 

, and preferab,y are *>* *#z 

cells. The construct™ of liquid crystal cells, and 

^r\ 0 : n ™' mg CO ' 0rS from such a"e 
well known to those skilled in the art. 

Claims 



H P " ? haVing an arra V <* multi-ceil 
Pixels arranged along horizontal and vertical 
axes, charactered by an arrangement for the 
cells comprised in said pixels (11), for produc- 
ing stra,ght vertical and horizontal alpha- 
meric lines and for producing upwardly and 
downwardly sloping alpha-numeric lines having 
the same overall appearance, wherein each of 
sad p lxe | s deludes a brightest cell (W) a 

cell (B), said bnghtest cell and said bright cell 
being al.gned substantially parallel to one of 
said axes, and said bright cell and said darkest 
ceH being d.agonally aligned with respect to 
said axes. 

The device of claim 1, characterized in that 
said bnghtest cell (W) is white, said bright cell 

1 9 [ 6en ' Said medium <*» < R > f s red, and 
said darkest cell (B) is blue. 

3. The device of claim 2, characterized in that 
said cells are bilevel devices. 

4 ' .2* h T iC f ,° f Cl3im 3 ' cha «<*>rized in that 
said bilevel devices are liquid crystals. 



rot und die dunkelste Zelle (B) blau ist. 
3. Einrichtung nach Anspruch 2, dadurch ne- 

zzsr- dafl die 2e,,en 2weip ^ ie - 
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Patentansprliche 



1. Darstellungseinrichtung mit einem Muster 

taten rZ u e ;r r: ,emente - die enUa "9 h0 «'-n- 
taten und vertikalen Achsen angeordnet sind 

dadurch gekennzelchnet, dafl die Zellen der 

Bndelemente (11) cterart angeordnet sind, dafl 

gerade vertikale und horizontale alphanumeri- 

sche Limen entstehen und aufwarts und ab- 

warte geneigte alphanumerische Linien dassel- 

be Gesamtaussehen haben, wobei jedes der 

Bddelemente eine hellste Zelle <W), eine helle 

2!J? ), „ e,ne m,tttere Zel,e < R > und ^ne dun- 
und!rf" k ! ¥ en,halt und die he,lste Ze..e 
eTner 2 I *" wesen,lich *" Parallel mit 
hZ 7 ?, A °^ en ausgerichtet sind und die 
helle Zelle und die dunkelste Zelle diagonal zu 
den Achsen ausgerichtet sind. 

2- Bnrichtung nach Anspruch 1, dadurch ge- 
kennzelchnet, dafl die hellste Zelle <W) weifl. 
d-e hell Zelle (G) grfin. die mittlere Zelle (R 



40 



4. 



4 " £i Ch, r^ ^ AnSpruCh 3 - dadu «* ge- 

durch fi il" • ^ dte 2w «iPegelelemente 
durch Flussigknstalle gebildet werden. 

Revendications 

1. Dispositi, d'affichage comprenan. un arrange- 

d^axl ! mu,ti - cellu,es dieses le long 
d axes honzontaux et verticaux caracterise par 
unc . disposition des cellules comprises dans 
lesdits pixels (11). p 0U r produire des liqnes 
dro, es alpha-numeriques vertica.es et horizon! 

tales et pour produire des lignes alpha-numeri- 
ques e n pente vers |e haut e{ ^ P -JJJn 

le memo aspect d'ensemble, dans lequel cha- 
cun desdits pixels comprend une ceMule plus 
bnllante (W). une cellule brillante (G). une ce. 

m zrr« ! R) et une ce,,u,e *« z& 

EL , d,, !, C9l,ule P |us b ""ante et ladite cellule 
bnllan e etant a.ignees sensiblement paralle.e 
ment a un desdits axes, et ladite ceSule briT 
lante et ladite cellule sombre etant align/es on 
d.agonale par rapport auxdits axes. 

Dispositif selon la revendication 1 caracterise 
en ce que ladite cellule plus brillante (W) est 
blanche, ladite cellule brillante (G) es Terte 
lad-te cellule moyenne (R) est rouge e Se 
cellule sombre (B) est bleue. 

Dispositif selon la revendication 2 caracterise 
en ce que lesdites cellules sont des dispositifs 
a deux mveaux. 

Dispositif selon la revendication 3 caractensd 
en ce que les dispositifs a deux niveaux sont 
des cnstaux liquides. 
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Fig.2a Fig.2b Fig.2c Fig.2d 
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Fig.2e Fig.2f Fig.2g Fig.2h 
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